Neurotransmitter release at the axon terminal depends on a highly orchestrated set of cell processes that collect and maintain a readily releasable pool (RRP) of transmitter-containing vesicles just below the surface of the terminal's plasma membrane and trigger fusion of the vesicles with the membrane in response to an action potential, all the while preventing stray vesicles from fusing on their own in the absence of the appropriate cue. While the players in this orchestra, and even the part each performs, are mostly known, there are still some surprises to be found. In this issue of PLOS Biology, Taulant Bacaj, Dick Wu, Thomas Südhof, and colleagues show that a principal player in the last two of these processes also plays a vital supporting role in the first.
on calcium. While loss of both Syt1 and Syt7 decreased the size of the RRP, it did not slow the rate of refilling of that (much smaller) pool, suggesting that the synaptotagmins likely stabilize the primed state of synaptic vesicles through their interaction with SNARE complexes, rather than facilitating formation of the complex itself.
The precise mechanistic interactions of the synaptotagmins with SNARE proteins will have to await further studies. It will be interesting to see exactly how Syt1 and Syt7 compare in the details of those interactions, given that they appear to stabilize the pool through slightly different mechanisms. It seems likely that a better understanding of these processes may also shed light on the how the synaptotagmins cooperate with SNARE proteins and complexin to carry out their two other functions, preventing vesicle fusion when calcium is absent and promoting it when it is present.
